Prior to World War II, the time of persistence of mustard gas (bis ,-chloroethyl) sulfide (hereafter referred to as H), in tissues had not adequately been determined. Although it was known that in aqueous environments H is rapidly hydrolysed to innocuous products, it Snell ( 1942Snell ( , 1943 (2) Following the extraction period, the corneal buttons were allowed to swell in distilled water for 18 hours and were then weighed. The amount of swelling was calculated on the basis of 100 per cent as the initial weight. Cyclohexane and PK used in the extraction process were found to have no effect on subsequent corneal swelling in water. Fifty control corneal buttons swelled an average of 570 per cent.
Prior to World War II, the time of persistence of mustard gas (bis ,-chloroethyl) sulfide (hereafter referred to as H), in tissues had not adequately been determined. Although it was known that in aqueous environments H is rapidly hydrolysed to innocuous products, it seemed possible that this substance, because of its high lipoid solubility, might persist for much longer periods in the lipoid fractions of tissues. This possibility required investigation because of its bearing upon the potential efficacy of methods of decontamination, or treatment based upon the introduction into tissues of substances Kinsey and Grant (3) .
Following the extraction period, the corneal buttons were allowed to swell in distilled water for 18 hours and were then weighed. The amount of swelling was calculated on the basis of 100 per cent as the initial weight. Cyclohexane and PK used in the extraction process were found to have no effect on subsequent corneal swelling in water. Fifty control corneal buttons swelled an average of 570 per cent.
RESULTS
The curves of Figure IA show the amount of unreacted H remaining in the corneal pieces after standing for various lengths of time at 23°C. and 37°C. following the 10 minute exposure period.
It will be seen that half of the H no longer can be recovered after 13 and 3 minutes for these temperatures, respectively. These half-lives correspond almost exactly to those found for H in 0.60 per cent NaCl solution at the same temperatures.
There was considerable variation in the amount of recoverable H in individual corneal pieces, which necessitated the use of relatively large number of pieces for each point composing the curves. Figure 3 ) than at room temperature. Both the changing slope of the 230 C. line, and the apparently more uniform effect produced at 370 C. are explicable on the assumption that 1 or more additional substances are formed which also contribute to the inhibition of turgescence. From studies being pursued simultaneously, it was found that chloroethyl-hydroxy-ethyl sulfide, hereafter referred to as Semi-H, is produced by the degradation of H in aqueous solution. It seemed probable that the presence of Semi-H, which was not determined in H analyses, might account for the linearity of the 230 C. curve, as well as the greater observed effect per unit of reacted H at 370 C. To test this hypothesis it seemed necessary to establish whether the effect produced in the corneal tissue more closely paralleled the replacement of both chlorides of H. It is apparent that if this idea were substantiated it would be of practical importance to know the overall rate of reaction of H as well as its reactive products. The rate of replacement of the first chloride is given directly by the measurement of the rate of disappearance of H. An approximation of the rate of replacement of the second chloride can be obtained from the rate of breakdown of the chief analogue of H in which 1 chloride has been replaced, i.e., Semi-H.
The rate of breakdown of this compound was determined experimentally in 0.60 per cent saline and compared with that for H. From these data the proportion of both the first and second chlorides which would be replaced when any given fraction of H had hydrolyzed, was calculated from the equation representing the consecutive reactions which occur when H hydrolyzes in 0.60 per cent saline solution. This was confirmed experimentally using pure Semi-H, and the temperature coefficients for the rate of replacement of the first and second chlorides were also found to be essentially the same. It follows that the total amount of replaceable chloride which has been available for any given fraction of H hydrolyzed is independent of temperature.
Hence, the data from Figure 3 may be used to determine the total number of chlorides which have been available for replacement from both H and Semi-H.
The amounts of H as taken from Figure 2 were now expressed on a percentage basis, whereby 1.84 y of H per mgm. of c6rnea represented 100 per cent of the H reacted. The proportion of the total chlorides replaced for each percentage of H reacted was read off Figure 3 (filled circles). These values were now used as the abscissa of Figure 4 and plotted against effect produced (per cent inhibition). Thus, Figure 4 shows the effect produced on the cornea as a function of the proportion of total replaceable chlorides. It will be seen that the effect is closely proportional to the number of chlorides available for replacement from both H and Semi-H. This is in contrast to the poor proportionality found when H alone was considered to be effective (Figure 2) .. From the fact that this relationship holds equally well whether the measurements were made at 23°C. (filled circles) or 370 C. (crosses), it is apparent that the relationship is independent of rate of reaction.
Since it appears from the foregoing that H hydrolysis intermediates are capable of producing the same effect as the original H on the cornea (inhibition of swelling), it is necessary to know how long these active substances may be present in the cornea. This information can be obtained from Figure 3 , where it will be seen that in 0.60 per cent saline (as found in the cornea) the "overall" half-life of H and its monochloro intermediate, Semi-H, is about 1.4 In view of the frequent attempts to institute therapy against H poisoning by introducing substances into tissue which are designed to react with H or its toxic degradation products, it is important to point out that the results of the present investigation would indicate that such treatment would have to be carried out within less than 3 to 5 minutes to be of practical value. .these 2 temperatures, the half-life of H was found to be approximately 13 and 3 minutes, and the over-all half-life of H and its monochloro hydrolysis product was 18Y2 and 4 minutes, all respectively.
2. The effect on the corneal tissue was measured by subsequently determining inhibition of swelling of the corneal pieces when placed in water. It was found that the effect was proportional to the number of chlorides of both H and H hydrolysis intermediates available for replacement.
3. The findings indicate that therapeutic agents designed to react with H within tissues would be without benefit unless used within 3 to 5 minutes after contact with the vesicant.
